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Abstract: This paper provides a synopsis of the tribe Bembidiini with an overview of the three included

subtribes, Bembidiina, Tachyina, and Anillina for Central America. Anillina is thought to be a polyphyletic

grade derived from genus Paratachys of the Tachyina, but no formal classificatory action on this hypothesis is

taken. Based on structural characters, Horologion, previously classified as Psydrini or Trechini, probably also

belongs to this grade. Thirteen new species of Bembidion are described from the following type-localities:

purulha, 22.0 km south of Puruiha, Baja Verapaz, Guatemala; lavernae, Cerro Buenavista, San Jose Province,

Costa Rica; quetzal, 20.0 km west of San Pedro Sacatepequez at Rio Nahuala, Quezaltenango, Guatemala;

diabola, Volcan Irazii, Cartago Province, Costa Rica; edwardsi, Cerro Buenavista, San Jose Province, Costa

Rica; aeger, Cerro de la Muerte, Cartago Province, Costa Rica; chiriqui, 8.0 km west of Boquete, Chiriqui

Province, Panama; nahuala, 27.0 km northwest of San Marcos, San Marcos, Guatemala; /ramat, 4.8 km east

of San Mateo Ixtatan, Huehuetenango, Guatemala; cortes. La Lima, Cortes, Honduras; armuelles, Puerto

Armuelles, Chiriqui Province, Panama; barrensis, Barro Colorado Island; ixtatan, 4.8 km east of San Mateo

Ixtatan, Huehuetenango, Guatemala. Four new species of Geocharidius are described from the following type-

localities: romeoi, 13.0 km south of Purulha, Baja Verapaz, Guatemala; gimlii, 1.1 km south of San Juan

Ixcoy, Huehuetenango, Guatemala; phineus, 1.6 km south of Pantin, Baja Verapaz, Guatemala; tagliantii,

Totonicapan, Totonicapan, Guatemala. The 22 Bembidion species presently known from Central America are

arrayed in nine species groups. Corresponding groups for the five known Geocharidius species are not used

because of the small size of the fauna and their questionable relationships with poorly known northern taxa.

Distribution and relationships are discussed in general, but detailed analysis is deferred until species-group

taxonomy is undertaken on a broader geographic scale. Notes are provided on natural history and distribution

for each species; dot maps illustrate the known range of each taxon.

Introduction Bates's papers. The anilline genus Geocharidius

Nearly 100 years have passed since the last was discussed more recently by Taglianti (1973),

comprehensive paper on Central American but his coverage did not add new species for

Bembidion was produced by H. W. Bates. Dar- Central America. Presently, five species are

lington (1934) described a single species. Other known from the area, an increase of four since

than these two contributions, the genus has re- Bates's contributions to Biologia Centrali-

ceived no taxonomic attention for Central Americana (Bates 1882, 1884). It therefore can

America. Presently, 22 species are known from be assumed that after nearly 100 years the Bem-

the area, an increase of 17 since the time of bidion fauna of Central America (defined here

[455]
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as the mainland and coastal islands from Gua-

temala to Panama) is still not completely known;

the anilline fauna is essentially untouched, prob-

ably a resuh of their living in deep soil humus,

thus hard to collect except by special means.

The tachyine fauna, here discussed at the ge-

neric level only, is huge (Erwin 1974b) and is

presently under revision (e.g., Erwin 1973,

1974a, 1975, 1977).

In order to provide data for a series of studies

now underway by D. H. Kavanaugh and me on

the genus Bembidion (Erwin and Kavanaugh

1980, 1981), I ampublishing here an extract from

my "Ground Beetles of Central America" in

advance of the volume in which it belongs. The

present study is a faunal documentation which

will provide data for future analyses. Comments

pertaining to biogeography are given below, but

since the Central American bembidiine fauna

represents the "tail-ends" of more northernly or

southernly distributed groups, phylogenetic and

detailed biogeographic analyses will be dis-

cussed elsewhere (e.g., Erwin and Kavanaugh

1981).

Materials

This paper is based on examinations of 1002

specimens of Bembidion and 44 specimens of

Geocharidius from Central America, as well as

numerous specimens of other Bembidiini from

other parts of the world. Following is a list of

depositories for these materials; acronyms

based on Erwin (1970) are given preceding each

entry: CAS—California Academy of Sciences,

San Francisco, California 94118, D. H. Kava-

naugh; MCZ—Museum of Comparative Zoolo-

gy, Cambridge, Massachusetts, M. Thayer, A.

Newton; MNHP—Museu National d'Histoire

Naturelle, Paris, H. Perrin, J. Menier; UASM

—

Strickland Museum, University of Alberta, Ed-

monton, Canada, G. E. Ball; BMNH—British

Museum (Natural History), London, P. Ham-
mond, M. Bacchus; HPST—Canal Zone, Henry

P. Stockwell; AMNH—American Museum of

Natural History, New York, L. Herman;
FMNH—Field Museum of Natural History,

Chicago, H. Dybas; FDAG—Florida Depart-

ment of Agriculture Insect Collection, Gaines-

ville, Florida, R. Woodruff; UMAA—Universi-

ty of Michigan, Ann Arbor, R. D. Ward;
UAIC—University of Arkansas, Fayctteville.

R. T. Allen; GRNO—Milwaukee Public Mu-

seum, Wisconsin, G. R. Noonarr; JNEG—78

Versailles, 9, B'' De Lesseps, France, J. Negre.

Methods

General procedural methods are as I used be-

fore (Erwin 1970, 1973, 1974a, 1975; Erwin and

Kavanaugh 1981). Measures for various body

parts are coded as follows and are presented in

the species descriptions as single specimen mea-

sures, if that is all I saw, or ranges based on the

smallest and largest of all specimens studied

—

all specimens were measured with an electronic

measuring device (Erwin 1978) and measures are

presented in millimeters. ABL = apparent body

length, that length used by most previous au-

thors as total length as measured by holding up

a ruler alongside the specimen (see Erwin and

Kavanaugh 1981). SBL = standardized body

length, that length introduced by Ball (1972) and

modified by Kavanaugh (1979), and equal here

to the sum of LH, LP, and LE. TW= total

width across the widest portion of the elytra,

actually measured as the left elytron (WE) and

doubled to obtain value. LH = length of head

from front edge of clypeus to base of head at

point of cervical constriction and taken along

midline. LP = length of pronotum from base to

apex along midline. LE = length of elytron,

longest one, along suture from apex of scutellum

to apex of sutural projection. WE= width of

elytron at widest portion. All label, specimen

measurement, and field data about specimens

are computerized (L. J. M. Erwin 1976), and

these records formed the base for study and

analysis. Data concerning material examined are

presented in tables and maps; tables summarize

data deduced from specimen labels, however,

localities are presented as latitude and longitude

except in the case of types where place names

are also used. Elevations are given in meters

even though specimen labels may have them in

English units; occasionally, specimen labels give

imprecise altitudinal data or none at all, thus, in

these cases tables include the abbreviation 'ca.'

to indicate approximate altitude derived from

topographic maps. Chaetotaxy reference follows

that of Erwin (1974a) and the term 'interneur,"

used for the structure between elytral intervals,

is described in Erwin (1974a). Microsculpture

micrographs were made only for species where

sufficient study material allowed coating of body

parts.
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Figure I. Habitus of Bembidion vernale Bates, dorsal aspect, female from Cerro Punta, Chlriqui, Panama.
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Tribe Bembidiini

The bembidiines are a diverse lot of mostly

small beetles distributed worldwide and whose

primary apotypic feature is the subulate apical

palpomere. The tribe is represented by three

subtribes in Central America: Bembidiina,

Tachyina, and Anillina.

Bembidiinas are much larger, as a rule, than

members of the other subtribes, often are col-

orful, almost always have large eyes, and do not

possess an elytral recurrent groove (however,

the apex of interneur 5 is often depressed). Bem-
bidion includes hundreds, if not thousands, of

species worldwide, but most of these are dis-

tributed in the Holarctic and South Temperate

regions. In Central America, there are only 22

species known, but undoubtedly some more-al-

ticolous species will be discovered with addi-

tional collecting in remote upland areas. These

beetles live in such diverse habitats as sea

beaches and mountain tops above timber line.

They are particularly commonand diverse along

gravelly streams and rivers and in upland forest

above 2000 meters. The major taxonomic prob-

lem remaining in this genus is to segregate and

define its components on a worldwide basis. Ne-

tolitzky (1942, 1943) and Lindroth (1963) provid-

ed an excellent foundation with which to start;

D. H. Kavanaugh and I have taken up the task.

The former authors have shown beyond doubt

that male genitalic characteristics are of great

value in several Holarctic groups for determin-

ing relationships. Erwin and Kavanaugh (1981)

showed the same to be true for the female re-

productive system. Reclassification of this com-
plex and diverse genus will require a world over-

view, ree valuation of character systems, and
close scrutiny of geographic ranges. Much more
collecting will need to be done, especially in the

western United States, South American Andes,
and Palearctic Asia. The larval stages of many
groups of Bembidiina are known (see Lindroth

1963); these will aid systematic studies because
taxonomically useful characters are present (Er-

win 1975).

Tachyinas are small to medium-sized bembi-

diines with much greater diversity and richness

than bembidiinas. Tachyinas almost always
have eyes, many are colorful (some metallic),

and most possess a recurrent groove near the

elytral apex. Most Central American genera are

composed of numerous species. This subtribe

constitutes one of the two largest groups of the

Central American fauna (the other being Ago-

nina, Platynus, and its relatives). Tachyina bee-

tles live in diverse habitats, from intertidal zones

to rain forest canopy; they are extremely diverse

along riparian systems, and some have adapted

to living with ants. They are a lowland faunal

component and have not become true alticoles

as have Bembidion and other carabid groups

such as the trechines, indicating that they are a

later taxon pulse element of the fauna than are

the Bembidiina (Erwin 1979, 1981; Erwin and

Adis 1982). Erwin (1973, 1974a, 1974b, 1975) has

begun a world revisionary study of this group of

beetles. As with bembidiinas, reclassification of

this complex and diverse tribe will require a

world overview, reevaluation of character sys-

tems, and close scrutiny of geographic ranges.

Much more collecting will need to be done, es-

pecially in the tropics. The larval stages of

Tachyina are mostly unknown (see Erwin 1975).

Anillinas are minute, apterous, blind beetles

which inhabit deep humus in upland forests and

are also found in caves and fissures. Difficulty

in finding these beetles prevents accumulation

of enough material to adequately revise most

genera. Undoubtedly, more species will be dis-

covered in upland forests by use of special col-

lecting techniques (e.g., Berlese funnel). Anilli-

nas, as currently classified, are easily recognized

by their small size, pale coloration, and lack of

eyes. Some cave-dwelling Ardistomina (Scari-

tini) have also lost eyes, but remain easily rec-

ognized by body shape (pedunculate). Some tre-

chines in Middle America have also adapted to

caves and become blind, but they can be im-

mediately recognized by their long apical pal-

pomeres and sulcate head. There are a few wing-

less, pale, nearly blind Mioptachys (Tachyina)

in the same habitat with Geocharidius (the only

genus of Central American Anillina); the former

always have some eye facets, however, and pos-

sess a deeply engraved and sulcate recurrent

groove on the lateroapical portion of the elytron.

Jeannel (1937, 1963a, 1963b) attempted a phy-

logenetic and biogeographic synthesis of this

group, however, he was partially thwarted by

lack of material, his assumption that the group

is monophyletic, and the 'reduction' of most

character suites leaving poorly defined taxa. Re-

cent discovery of an apparently eyed Anillina

from lowland Brazil suggests a relationship of
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the subtribe to the tachyina group "'Polyderi-

dius/' Possibly, Anillina represents a grade of

numerous parallel lineages derived from Para-

tachys and allies, each of which adapted inde-

pendently to deep-humus environments. This

possibility would explain several puzzles. For

example, all anillinas have the anterior tibia

notched obliquely —an apotypic trend found

among all the higher tachyinas, which reaches

its ultimate development in Micratopus and

Lymnastis. Also explained would be the occur-

rence of these small, blind, wingless beetles on

remote islands and all continents (except Ant-

arctica). At present, the only explanation is that

they are an ancient group predating the initial

rift of Pangaea. This explanation is not concor-

dant with many other aspects of carabid evolu-

tion and radiation. It seems to me that a poly-

phyletic origin hypothesis now best fits

observations, and Paratachys and allies are the

source of the anillina grade, as they are also the

probable source of "Lymnastine'' radiation.

Horologion, a monotypic genus (known from

only one specimen) from West Virginia repre-

sented by H. speokoites, has long troubled clas-

sifiers (Valentine 1932; van Emden 1936; Ball

1963). Considering the evidence presented

above and the fact that many character states

are shared among Horologion and Anillinas, and

especially, that these share the derived tibial

configuration mentioned above, I here suggest

that Horologion belongs in the anillina grade

and that its origin lies in the Tachyina.

For recent treatments of Bembidiini or its

components see Basilewsky (1968, 1972—Mad-

agascan and St. Helena Bembidiini), Darlington

(1962 —New Guinea Bembidiini), Erwin (1973,

1974a, 1974b, 1975, 1976, 1977—Tachyina), Er-

win and Kavanaugh (1980, 1981—North Amer-

ican Bembidion), Kryzhanovskiy (1970

—

U.S.S.R. Tachyina), Lindroth (1963, 1966, 1975,

1976, 1980—North American, Australian, and

Asian Bembidiini), de Mire (1976 —African

Tachyina), Pawlowski (1974 —Polish Bembidi-

ini).

Genus Bembidion Latreille

Bembidium Latreille, 1802:82. [Type-species Cicindela

quadrimaculata Linne, 1761:211, subsequent designation

by Andrewes(1935:17).]

For detailed generic synonymies see An-

drewes (1935:92), Ball (1963), Lindroth

(1963:206), Muller (1918), and Netolitzky (1942,

1943).

Diagnostic Combination. —Small to medi-

um-sized, more or less depressed beetles with

broad elytra, narrow forebody, and long slender

appendages. Color various, often with metallic

luster, elytra sometimes spotted. Terminal pal-

pomere subulate; eyes moderate to large, anten-

nomeres 3-11 entirely pubescent, mentum with

well-developed tooth; mandibles unisetose.

Pronotum with two midlateral and usually two

basilateral setae; elytron with two or more discal

setae in third interval or adjacent interneur.

Elytron without recurrent groove, although apex

of fifth interneur usually sulcate. Microsculpture

various. Female stylus small, spatulate, unise-

tose. Male parameres 2- or 3-setose. Flight

wings present, absent, or dimorphic; reduction

in size and length of various degrees. ABL =

2.43-6.11 mmin Central American species.

Natural History. —Species of this genus

live on sea beaches, along streams and rivers,

and in forests; they can be found during their

quiescent periods under leaf litter, logs, or

stones. Several species in Central America are

true alticoles; most of these are wingless. The

larvae of many European and some North

American species are known and described, but

none in Central America have been discovered

in either larval or pupal stages. AduUs oi Bem-

bidion species are carnivorous; in addition to

small arthropods, they also eat arthropod eggs

(Frank 1971). Their usual life cycle requires one

year; larvae are present in the fauna in summer

for the most part, however, some species over-

winter in this stage in the north (Lindroth 1963).

Bembidion species are dominant members of

most northern riparian, alpine, and lake shore

communities. In the tropics, this dominance

does not exist at lower elevations, however, I

have seen it in upland riparian habitats in Pan-

ama and in the Subparamo habitat in Costa Rica.

Notes. —Bembidion of the southern United

States, Mexico, and South America are in need

of a detailed taxonomic study. Therefore, I have

restricted coverage here to only Central Amer-

ica within the limits set forth in the Introduction.

The North American Bembidion fauna consists

of more than 200 species (Lindroth 1967), that

of Central America 22! This drastic reduction in

species numbers occurs in Mexico, most dra-

matically at the southern edge of the Transverse
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Figure 2. Elytron, left, dorsal aspect of (a) Bembidion

rogersi Bates, alate form, 7.5 km south of Ojo de Agua, Car-

tago, Costa Rica, male; (b) same, brachypterous form, same

locale, male.

Volcanic Belt and Isthmus of Tehuantepec.

From this line southward, Bembidion is never

as diverse as it is in North America, although

species are found as far south as Tierra del Fue-

go (Darlington 1965).

The Bembidion fauna of North America is

very complex and difficult to work with because

of many closely related species in most species

groups. That of Central America, however, is

quite the contrary because there are only a few

species in each of the nine represented groups,

the tail-ends of otherwise diverse northern and

southern groups. Male genitalic character states

are excellent for delimiting species and species

groups, female genitalic characteristics for

species groups; both these suites usually corre-

late well with external structure (Erwin and Ka-

vanaugh 1981) which then can be utilized for

diagnostic features. Externally, the beetles dif-

fer in states of the frontal furrows, metasternal

process, dorsal elytral chaetotaxy and structure

of the interneurs, microsculpture, and pronotal

shape, even though the beetles themselves are

similar in habitus. In Central America, two hab-

itus types occur: the winged type (Fig. 2a) with

large square humeri and narrow forebody and
head, and the brachypterous type (Fig. Ih) with

rounded and narrow humeri, arcuate-sided ely-

tra, and more robust forebody and head. These
two types occur among different individuals of

the same population of wing-dimorphic species

such as B. rof^ersi and B. nahuala.

Adults can easily be sexed in two ways. Males
have two basal tarsomeres of the anterior leg

dilated and with modified setae beneath, forming

a loosely biserrate "spongy" pad, and two setae

along the caudal edge of sternum VI; females

have no "spongy" pad or dilated tarsomeres and
have four setae on sternum VI.

Arrangement of Taxa: Bembidion. —I here

follow Lindroth's arrangement of species groups

and add the rogersi, vernale, nahuala, franiae,

and cognatum groups, none of which were cov-

ered by him. Arrangement of taxa within groups

is based on complexity of male genital structure,

from simple to complex. Athough this may not

be phylogenetically accurate, it suits the pur-

pose of this paper in its attempt to simply doc-

ument the fauna for further study. Such further

study must necessarily be based on revisionary

work with a much broader geographic base than

Central America.

Checklist of Bembidion Species of Cen-

tral America.

The semistriatiim group

1. B. purulha, new species

The rogersi group

2. B. rogersi Bates, 1878:602

The vernale group

3. B. mexicanum Dejean, 1831:126

4. B. vernale Bates, 1882:149

5. B. satellites Bates, 1884:291

6. B. lavernae, new species

7. B. quetzal, new species

8. B. diabola, new species

B. vulcanium Darlington, 1934:157

B. edwardsi, new species

B. aeger, new species

B. chiriqui, new species

The nahuala group

13. fi. nahuala, new species

The franiae group

14. B. franiae, new species

The incrematum group

15. B. aratum LeConte, 1852:189

The dorsale group

16. B. cortes, new species

17. B. sparsum Bates, 1882:151

18. B. armuelles, new species

The affine group

19. B. barrensis, new species

The championi group

20. B. cyclodes Bates, 1884:290

2\. B. championi Bates, 1882:148

The cognatum group

22. B. ixtatan, new species

Key to Species oi Bembidion of

Central America

I . Pronotum with hind angles complete-

ly rounded, base markedly lobed as in

Figure 21 2

9.

10.

11.

12.
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Table I. Numbers and Percentages of Winged Versus Non-winged Individuals in Three Populations of (A)

Bembidion rogersi Bates and (B) Bembidion nahuala, New Species.
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Table 2. Variation in Total Length (SBL in mm) Within and Among Bembidion Species of Central America.

Sex (n) Minimum Maximum Mean ±SE SD CV

01. B. purulha

02. B. rogersi

03. B. mexicanum

04. B. vernale

05. B. satellites

06. B. lavernae

07. B. quetzal

08. B. diabola

09. B. vulcanium

10. B. edwardsi

1 1. B. aeger

12. B. chiriqui

13. B. nahuala

14. B.franiae

15. B. aratum

16. B. cortes

17. B. sparsum

18. B. armuelles

19. B. harrensis

20. B. cyclodes

21. 5. vhampioni

22. B. ixtatan

1



ERWIN: GROUND-BEETLESOF CENTRALAMERICA 463

Table 3. Variation in Total Width (TW in mm) Within and Among Bembidion Species of Central America.
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Table 4. Variation in Total Depth (TD in mm) Within and Among Bemhidion Species of Central America.
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with arcuate side margins, markedly

convergent behind and abruptly sin-

uate just before hind angles

18. B. armuelles, new species

- Pronotum (Fig. 18) moderately con-

vex, side margins not markedly ar-

cuate nor much convergent behind,

shallowly sinuate before hind angle

16. B. cortes, new species

12(8). Elytra with pale spots contrasting

against dark background 13

- Elytra concolorous 14

13(12). Pronotum (Fig. 5) broad, wider than

head across eyes; elytral pale spot ex-

tended to apex in most specimens; in-

terneur punctures coarsely impressed

and large; pronotum with fine and fee-

ble carina at hind angle

3. B. mexicanum Dejean

- Pronotum (Fig. 9) narrow, about as

wide as head across eyes; elytral pale

spot isolated; interneur punctulae

finely impressed, medium-sized;
pronotum with well-developed carina

delimiting deep basal fovea

7. B. quetzal, new species

14(12). Elytral interneurs coarsely punctate

basally, absent behind middle, dorsal

surface without microsculpture, shiny

1. B. purulha, new species

- Elytral interneurs finely punctate or

not, extended to near apex; dorsal

surface with or without microsculp-

ture, if without, hind wings absent

15

15(14). Pronotum (Fig. 6) with short, sharp,

well-developed carina at hind angle;

dorsal surface with metallic-blue cast;

flight wings fully developed

4. B. vernale Bates

- Pronotum with rudimentary or no ca-

rina at hind angle; dorsal surface non-

metallic brown or black; flight wings

reduced or virtually absent 16

16(15). Elytron with interneurs 7 and 8 vir-

tually absent (a few minute punctulae

present in some individuals); small

beetles with narrow ovoid elytra and

narrow pronotum

\\. B. aeger, new species

- Elytron with all interneurs present,

though finer laterally, all easily trace-

able beyond disc; larger beetles, with

broadly ovoid elytra and broad prono-

tum 17

17(16). Form short, broad, and subconvex;

pronotum abruptly sinuate, sides

straight for only a short distance, hind

angles acute or square 18

- Form long, narrow, and depressed;

pronotum with lateral margins nearly

straight in basal fifth, hind angles

acute 21

18(17). Metasternum with intercrxal process

narrowly margined, bead well devel-

oped and of even width

8. B. diabola, new species

- Metasternum with intercoxal process

broadly margined, bead widely re-

moved from apex medially, narrowed

laterally 19

19(18). Eyes flattish, not produced much be-

yond outline of head capsule (range:

Cerro Buenavista, Costa Rica)

10. B. edwardsi new species

- Eyes prominent, produced well be-

yond outline of head capsule 20

20(19). Range: central cordillera of Costa

Rica; male aedeagus as in Figure 30

9. B. vulcanium Darlington

- Range: Volcan de Chiriqui, Panama;
male aedeagus as in Figure 33

12. B. chiriqui, new species

21(17). Elytron with interneurs markedly

striatopunctulate, intervals subcon-

vex 5. B. satellites Bates

Elytron with interneurs shallowly

striatopunctulate, intervals flat

6. B. lavernae, new species

The semistriatum group

(Subgenus Hydriomicrus Casey, 1918:87. Type-species Bem-
bidium semistriatum Haldeman, 1843:303, by subsequent des-

ignation of Lindroth 1963:305.)

Diagnostic Combination. —Metasternal

process completely bordered; elytral interneurs

effaced in apical half, markedly punctulate in

basal half; microsculpture absent; male genital

sclerites as in or similar to Figure 23.
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Figures 3 to 14. Pronotum, dorsal aspect. 3. Bembidion purulha n.sp., 66.4 km south of Coban, Alta Verapaz, Guatemala,

male. 4. B. rogersi Bates, 7.5 km south of Ojo de Agua, Cartago, Costa Rica, male. 5. B. mexicanum Dejean, 22.0 km west

of San Pedro Sacatepequez at Rio Nahuala. male. 6. B. vernale Bates, San Isidro de Coronado, San Jose, Costa Rica, male.

7. B. satellites Bates, Chomogo area, 10°18'N, 084°47'W, Alajuela, Costa Rica, male. 8. B. lavernae n.sp., Cerro Buenavista,

San Jose, Costa Rica, female. 9. B. quetzal n.sp., 20.0 km west of San Pedro Sacatepequez at Rio Nahuala, male. 10. B.

diabola n.sp., Volcan Irazii, Cartago, Costa Rica, male. \\. B. vulcanium Darlington, 7.5 km south of Ojo de Agua, Cartago,

Costa Rica, male. 12. B. edwardsi n.sp., Cerro Buenavista, San Jose, Costa Rica, male. 13. B. aeger n.sp., Cerro Buena-

vista, San Jose, Costa Rica, male. 14. B. chiriqui n.sp., 8.0 km west of Boquete, Chiriqui, Panama, male.

These beetles are hygrophilous, occurring

along streams in fine gravel and sand, or in

Sphagnum bogs. Previously, this group of five

species was known from only North America;

the Central American one described below ex-

tends the group's range considerably. All

species are fully winged and occur in the low-

land or adjacent low hills. The male median lobe

of the species covered herein lacks the pig-

mented ostium flag characteristic of Central

American Bembidion (Peryphus) species, yet

the endophallus strongly suggests relationship

with this group.

1. Bembidion purulha, new species

(Figures 3, 23, 64)

Diagnostic Combination. —Interneurs with

large, coarse, sparse punctulae; pronotum mark-

edly constricted with small basal punctiform

fovea; dorsal surface without microsculpture;

male median lobe without pigmented ostium

flags. Color and luster: piceous; appendages tes-

taceous; venter and dorsum of forebody rufo-

piceous; surface very shiny. Form: medium-

sized for genus with narrow forebody and broad

elytra; pronotum (Fig. 3) slightly wider than

head or elytron; eyes large and prominent.

Structure: frontal furrows deeply sulcate and

arcuate between eyes, shallower where pro-

longed on clypeus. Hind angles of pronotum

finely and abruptly carinate, carinae very short;

basal fovea deep, extended to lateral margin.

Interneurs effaced apically; except first which is

striate in apical third, otherwise coarsely punc-

tulate, punctures deep and large, separated by

their own diameter or more. Dorsal microsculp-

ture absent. Male median lobe as in Figure 23.

Size: see Tables 2, 3, and 4.

Geographical Distribution. —Figure 64.

Known only from the Sierra de las Minas in east-

central Guatemala. I have seen specimens from

localities listed in Table 5.
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1.0mm

Figures 15 to 22. Pronotum, dorsal aspect. 15. Bembidion nahuala n.sp., 27.0 km northwest of San Marcos. San Marcos,

Guatemala, male. 16. B. franiae n.sp., 4.8 km east of San Mateo Ixtatan, Huehuetenango, Guatemala, male. 17. B. aratum

LeConte, La Lima, Cortes. Honduras, male. 18. B. cortes n.sp.. La Lima, Cortes, Honduras, male. 19. B. sparsum Bates,

Tikal, Dei Peten, Guatemala, male. 20. B. armuelles. n.sp., Puerte Armuelles, Chiriqui, Panama, female. 21. B. championi

Bates, 8.6 miles [13.8 km] east of San Cristobal, Chiapas, Mexico, female. 22a. B. ixtatan n.sp., 27.0 miles [43.5 km] west of

Solola, Solola, Guatemala, male. 22b. B. barrensis n.sp., Barro Colorado Island, Panama, male.

Natural History Notes. —These beetles

were collected in May and August at elevations

of 1372 m and 1420 m in Lower Montane Wet
and Subtropical Wet forests, respectively; nei-

ther is teneral. The holotype was collected from

oak leaf litter near a stream; the paratype was

collected by splashing fine silty gravel at the

edge of a small brook in pine-oak forest. Both

specimens are fully winged.

Type-Material. —Holotype 9 , Guatemala, Baja Vera-

paz, 22.0 km S of Purulha, I5°07'N, 090° 1 2' W. Aug. (Ball.

Frania. & Whitehead) (USNM), ADP026375. Paratype: \6

.

Guatemala, Alta Verapaz, 66.4 km S Coban, 15°12'N,

090°18'W, May (ErMin & Ernin) (USNM), ADP013626. See

also Table 5.

Derivation of Taxon Name.—Spanish,

Purulha, after the town near which the holotype

was collected.

The rogersi group

Diagnostic Combination. —Metasternal

process without border; elytral interval 3 bifo-

veate, fovea broad and depressed; male median

lobe with broad lobe on ventral face.

These beetles are independent of running or

standing water and occur in Subparamo grass-

lands of volcanic highlands. Two Colombian

species belong to this group: B. subapterum

Darlington and B. sanctaemarthae Darlington.

The three species are either wing-dimorphic or

brachypterous and form a group closely related

to the vernale group. The vernale group is

northern and islandic in distribution while the

rogersi group is southern; B. rogersi is the

northernmost representative of the group.

2. Bembidion rogersi Bates

(Figures 2, 4, 24, 40, 64)

Bembidium rogersi Bates, 1878:602. [Lectotype d , Costa

Rica, Volcan de Irazu, 09°58'N, 083°53'W (BMNH), here

designated.]

Diagnostic Combination. —Interneur 3 cat-

enate, constrictions at large unisetose foveae;

color black. Color and luster: black; appendages

and venter piceous; surface of elytron dull,

forebody shiny. Form: medium-sized for genus

with narrow forebody and elytra; elytra either

with square humeri or sloped; pronotum (Fig. 4)

Table 5. Locality Data Deduced from Specimen

Labels. 01. Bembidion purulha n.sp.; map Figure 64.
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Table 6. Locality Data Deduced from Specimen

Labels. 02. Bembidion rogersi n.sp.; map Figure 64.

Lat./Long.

10°irN

84°13'W

09°59'N

09°58'N

83°53'W

09°58'N

83°53'W

09°58'N

83°53'W

09°55'N

84°02"W

09°54'N

83°4rW

09°54'N

83''41'W

09°35'N

83°48'W

09°33'N

83°44'W

09°32'N

83°46'W

09°32'N

83°46'W

08°5rN

82°33'W

08°5rN

82°34'W

08°5rN

82°34'W

08°5rN

82°36'W

08°47'N

83°30'W

Elev.

(m)

Orig. Month No.

deposit. coll. spec.

2600
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dry spots in the forest or above treeline, thus

the species become mesophilous alticoles. In

Central America, this shift was accomplished by

three separate lineages of the vernale group.

The plesiotypic parent stock was probably a

middle altitude riparian species which radiated

and is now represented by four widespread

species at middle altitudes one of which is wing-

dimorphic and six brachypterous alticoles.

As suggested by Lindroth (1963:312), a world-

wide revision of this group would be desirable.

Only then will we know the subgroup relation-

ships, and these can be recognized only by the

structure of the endophallus in combination with

other characters. The median lobe of all species

in this group has one or two ostium flags ex-

tending from near the apical orifice to the me-

dian area on the left surface. In addition, three

Central American forms have a nonsclerotized

patch ventrally on the median lobe. These apo-

typic features should assist in discovering rela-

tionships in revisions with wider geographic

coverage (e.g., Erwin and Kavanaugh 1981).

Widespread species exhibit considerable vari-

ation in pronotal shape and elytral coloration.

Bembidion mexicanum and B. vernale exempli-

fy this in part in regard to pronotal variation,

and the former is paler in the north, darker in

the south.

3. Bembidion mexicanum Dejean

(Figures 5, 25, 41, 65)

Bembidium mexicanum Dejean. 1831:126. [Lectotype i,

Mexico (MNHP) selected and so labelled by G. E. Ball.]

Bembidium sallaei Bates, 1882:148. [Lectotype 6. Mexico
(MNHP) selected and so labelled by G. E. Ball.]

Diagnostic Combination. —Pronotum (Fig.

5) broad, wider than head across eyes; elytral

pale spot extended to apex in most specimens;

interneur punctures coarsely impressed and

large; pronotum with fine and feeble carina at

hind angle. Color and luster: dorsum piceous;

appendages and at least part of elytron testa-

ceous; venter piceous anteriorly, abdomen ru-

fous posteriorly; surfaces shiny, elytron slightly

iridescent. Form: large beetles with broad head

and pronotum, and broad elytra; pronotum (Fig.

5) wider than head, about equal to width of ely-

tron; eyes large and prominent. Structure: fron-

tal furrows well impressed, bowed medially

around frontal callus, prolonged on clypeus,

generally parallel. Hind angle of pronotum finely

carinate, carina curved posteriolaterally; basal

fovea well impressed, narrowed anteriorly. In-

terneurs effaced apicolaterally, 7 virtually ab-

sent, 1 to 3 striatopunctulate, 4 to 6 punctulate.

Dorsal microsculpture of extremely fine and
dense transverse lines on elytron (Fig. 41), ef-

faced from head and pronotum. Male median
lobe as in Figure 25. Size: see Tables 2, 3,

and 4.

Geographical Distribution. —Figure 65.

At present, this species is known from Colorado

south to middle Costa Rica.

Natural History Notes. —These beetles

are commonly found at middle elevations in

Lower Montane Wet, Premontane Moist, Trop-

ical Dry, and Subtropical Dry forests in the pine

zone between 1300 m and 2400 m. Specimens

were collected in March, May, June, and Au-

gust; a teneral specimen from Guatemala col-

lected in May indicates that larvae and pupae

may be found just prior to that time, that is, in

the early rainy season. They are found at the

edge of small to medium-sized streams in gravel

and under stones where there is some silt and

at least some sparse vegetation. All known spec-

imens are fully winged; P. J. Spangler collected

two individuals at UV light traps near Guate-

mala City indicating that the beetles fly.

Material Examined. —Lectotypes (see above) and 62

specimens (Table 7).

Taxonomic Notes. —Bates's B. sallaei is a

color variety of the widespread and variable B.

mexicanum, and was recognized as such by

Bates (1882:148).

4. Bembidion vernale Bates

(Figures 1, 6, 26, 42, 66)

Bembidium vernale Bates, 1882: 149. [Lectotype 6 , Panama,

Pena Blanca, 08°27'N, 081°4rW (BMNH). here designat-

ed.]

Diagnostic Combination. —Elytra blue,

nonspotted; length more than 4.2 mm. Color

and luster: dorsum submetallic blue; penulti-

mate palpomeres and antennomeres 2 to 11 in-

fuscated, otherwise appendages testaceous;

venter piceous; surface shiny. Form: large-sized

beetles for genus with narrow forebody and

slightly broad elytra. Pronotum (Fig. 6) slightly

wider than head, about equal to width of elytron;

eyes large and prominent. Structure: frontal fur-

rows well impressed, rugose, slightly convergent

anteriorly, extended on clypeus. Hind angle of



470 PROCEEDINGSOF THE CALIFORNIA ACADEMYOF SCIENCES, Vol. 42, No. 19

^33

1

I

Figures 23 to 39. Median lobe of male genitalia, left lateral aspect. 23. Bembidion purulha n.sp., 66.4 km south of Coban,

Aita Verapaz, Guatemala. 24. B. rogersi Bates, 7.5 km south of Ojo de Agua, Cartago, Costa Rica. 25. B. mexicanum Dejean,

22.0 km west of San Pedro Sacatepequez at Rio Nahuala. 26. B. vernale Bates, San Isidro de Coronado, San Jose, Costa Rica.

27. B. satellites Bates, Chomogo area, 10°18'N, 084°47'W, Alajuela, Costa Rica. 28. B. quetzal n.sp., 25.0 km south of Toto-

nicapan, Huehuetenango, Guatemala. 29. B. diabola n.sp., Volcan Irazu. Cartago, Costa Rica. 30. B. vulcanium Darlington,

7.5 km south of Ojo de Agua, Cartago, Costa Rica. 31. B. edwardsi n.sp., Cerro Buenavista, San Jose, Costa Rica. 32. B.

aeger n.sp., Cerro Buenavista. San Jose, Costa Rica. 33. B. chiriqui n.sp., 8.0 km west Boquete, Chiriqui, Panama. 34. B.

nahuala n.sp., 27.0 km northwest of San Marcos, San Marcos, Guatemala. 35. B. franiae n.sp., 4.8 km east of San Mateo
Ixtatan, Huehuetenango, Guatemala. 36. B. aratum LeConte, La Lima, Cortes. Honduras. 37. B. cones n.sp.. La Lima.
Cortes. Honduras. 38. B. sparsum Bates, Tikal, Del Peten, Guatemala. 39f;. B. ixtatan n.sp., 27.0 miles [43.5 km] west of

Solola. Solola. Guatemala. 39/>. B. hurrensix n.sp.. Barro Colorado Island, Panama.
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pronotum markedly carinate; basal fovea large

and deep. Interneurs entire, shallow laterally

and apically, punctulate throughout length. Dor-

sal microsculpture of extremely fine and dense

transverse lines or meshes (more on female than

male) on elytron (Fig. 42), effaced from head

and pronotum. Male medium lobe as in Figure

26. Size: see Tables 2, 3, and 4.

Geographical Distribution. —Figure 66;

the range of this species extends in the north

from at least Guatemala, south to western Pan-

ama; no specimens from Mexico were exam-

ined.

Natural History Notes. —These beetles

are found in large numbers at middle altitudes

along rivers with stony and gravelly banks

where there is little or no vegetation. Altitudinal

range extends from 1700 m to 2600 m in Pre-

montane Wet, Lower Montane Moist, Lower

Montane Wet, and Montane Wet forests. Spec-

imens were collected in April, May, and June;

teneral ones collected in May indicate that lar-

vae and pupae may be found just prior to that

time, that is, in the early rainy season. Individ-

uals occur at the edge of the water, hiding under

stones during the day. All individuals studied

were fully winged and numerous collection rec-

ords indicate capture at UV lights; these beetles

are probably good fliers.

Material Examined. —Lectotype (see above) and 295

specimens (Table 8).

Taxonomic Notes. —Bates, in his original

description, gave as type-locality of this species,

"Mexico (Salle)," however, he specifically

mentioned later (Bates 1884:291) that additional

material from Pena Blanca, Panama, was iden-

tifiable as B. vernale. The type-specimen from

the Salle collection is apparently lost, therefore,

I selected one of the Peiia Blanca specimens as

lectotype, thereby restricting the type-locality.

5. Bembidion satellites Bates

(Figures 7, 27, 43, 67)

Bembidium satellites Bates. 1884:291. [Lectotype 9, Pana-

ma, Peiia Blanca, 08°27'N, 08r4rW (BMNH), here des-

ignated.]

Diagnostic Combination. —Form long,

narrow, and depressed; pronotum with lateral

margins nearly straight in basal fifth, hind angles

acute. Elytron with interneurs markedly stria-

topunctulate, intervals subconvex. Dorsal sur-

Table 7. Locality Data Deduced from Specimen
Labels. 03. Bembidion mexicanum Dejean; map Figure 65.

Lat./Long.

Elev.

(m)

Grig,

deposit.

Month No.

coll. spec.

15°20'N

91°26'W

15°12'N

90°I8'W

15°07'N

91°32'W

I5°02'N

90°27'W

14°58'N

91°46'W

14°49'N

91°02'W

14°37'N

90°30'W

14°37'N

90°30'W

14''37'N

90°30'W

14°33'N

90°35'W

09°55'N

84°02'W

09°55'N

84°02'W

ca. 1900
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Table 8. Locality Data Deduced from Specimen

Labels. 04. Bembidion vernale Bates; map Figure 66.

Table 9. Locality Data Deduced from Specimen

Labels. 05. Bembidion satellites Bates; map Figure 67.

Lat./Long.

15°15'N

91°27'W

10°15'N

83°28'W

09°59'N

84°00'W

08°51'N

82°36'W

08°5rN

82°36'W

08°5rN

82°36'W

08°5rN

82°36'W

08°5rN

82°36'W

08°5rN

82°34'W

08°5rN

82°34'W

08°5rN

82°34"W

08°47'N

82°26'W

08°47'N

82°26'W

08°47'N

82°26'W

08°46'N

82°38'W

Elev.

(m)

Orig. Month No.

deposit. coll. spec.

2560
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meshes. Male unknown. Size: see Tables 2, 3,

and 4.

Geographical Distribution. —Figure 67;

known only from the type-locality.

Natural History Notes. —These beetles

Hve microsympatrically with B. edwordsi on

Cerro Buenavista at high elevation (3416 m) in

the Subparamo plant association (Janzen 1973).

Montane Rain Forest of Holdridge (1971). The

type is brachypterous, as are no doubt the rest

of the members of the species since humeral re-

duction is more marked than in any other

species studied except B. aeger.

Type-Material. —Holotype 9 . Costa Rica, San Jose

Province. Cerro Buenavista, 09°33'N, 083°45'W, Mar. (Ed-

wards) (USNM), ADP055189.

Derivation of Taxon Name.—I take great

pleasure in naming this species in honor of La
Verne J. Magarian who trudged up many moun-

tains in search of carabid beetles, and who de-

signed the computerized system employed in

this and my other carabid studies.

Geographical Distribution. —Figure 67;

known only from west-central Guatemala.
Natural History Notes.— These beetles

are found commonly at middle altitudes along
small rivers with stony and gravelly banks where
there is little or no vegetation. Altitudinal range
extends from 2200 m to 2900 m in Lower Mon-
tane Wet and Montane Moist forests. Specimens
were collected in May and August, none were
teneral. Individuals occur at the edge of water,

hiding under stones during the day. All individ-

uals studied were fully winged.

Type-Material.— Holotype 6 . Guatemala, Quezalte-

nango. 20.0 km w San Pedro Sacatepequez at Rio Nahuala
and Hwy 1, 14°48'N, 091°46'W. May {Erwin & Erwin)
(USNM), ADP012345. Paratypes: 8d, 189 , same data as ho-

lotype or as listed in Table 10 and deposited as USNM-12,
UASM-2, CAS-2, MCZ-2, AMNH-2, BMNH-2, MNHP-2,
JNEG-2.

Derivation of Taxon Name.—Mayan,
Quetzal, after the beautiful Guatemalan bird,

Pharomachrus mocinno, with which these bee-

tles share the forest.

7. Bembidion quetzal, new species

(Figures 9, 28, 44, 67)

Diagnostic Combination. —Pronotum nar-

row, about as wide as head across eyes; elytral

pale spot preapical and isolated; interneur punc-

tulae finely impressed, medium-sized; hind angle

of pronotum with well-developed straight carina

delimiting deep basal fovea; antennomeres 2 to

1 1 darkly infuscated. Color and luster: dorsum
piceous; antennomeres 2 to 11, palpomeres, tib-

iae, and tarsomeres infuscated, otherwise tes-

taceous; venter rufopiceous; surfaces shiny.

Form: moderately large beetles with narrow

head and pronotum and rather long, almost par-

allel-sided elytra; pronotum (Fig. 9) slightly wid-

er than head, about equal to width of elytron;

eyes large and prominent. Structure: frontal fur-

rows well impressed, rugose, almost parallel,

and extended on clypeus. Hind angle of prono-

tum markedly carinate; basal fovea large and

deep. Interneurs effaced apicolaterally or nearly

so; interneur 7 with small number of widely

spaced, minute punctulae, 1 to 6 striatopunctu-

late, at least basally. Dorsal microsculpture of

extremely fine and dense transverse lines or

meshes on elytron (Fig. 44), effaced from head

and pronotum. Male median lobe as in Figure

28. Size: see Tables 2, 3, and 4.

8. Bembidion diaboia, new species

(Figures 10, 29, 45, 68)

Diagnostic Combination. —Form short,

broad, and subconvex; eyes small and flattish;

pronotum abruptly sinuate, sides straight for

only a short distance, hind angle acute or

square, carina feebly developed; metasternum

with intercoxal process narrowly margined,

bead well developed and of even width. Color

and luster: dorsum rufopiceous; scape testa-

ceous, otherwise appendages partially infuscat-

ed; venter rufopiceous; surfaces shiny. Form:

small, rather robust beetles with large head,

small eyes, markedly cordate pronotum, ovate

elytra; pronotum (Fig. 10) much wider than head

or elytron; eyes flattish. Structure: frontal fur-

rows well impressed, slightly rugose, almost

parallel, angularly prolonged on clypeus. Hind

angle of pronotum with feebly developed carinae

or no carinae; basal fovea large and deep; side

margins abruptly and markedly sinuate. Inter-

neurs entire, though much shallower apicolater-

ally, striatopunctulate, punctulae small and

sparse. Dorsal microsculpture of large trans-

verse meshes on elytra (Fig. 45), effaced from

head and pronotum. Male median lobe as in Fig-

ure 29. Size: see Tables 2, 3, and 4.

Geographical Distribution. —Figure 68;
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Table 10. Locality Data Deduced from Specimen

Labels. 07. Bembidion quetzal n.sp.; map Figure 68.

Table II. Locality Data Deduced from Specimen

Labels. 08. Bembidion diabola n.sp.; map Figure 68.

Lat./Long.

Elev.

(m)

Orig.

deposit.

Month

coU.

No.

spec.

I5°07'N

9r32'W

15°04'N

91°52'W

14°58'N

91°46'W

14°49'N

9r02'W

ca. 2000 USNM Jun 2

2800-2900 USNM May I

2200 USNM May 23

2370 USNM Aug I

Total specimens examined: 27

these beetles occur only in the Cordillera de la

Talamanca, Costa Rica.

Natural History Notes. —These beetles

live microsympatrically with B. vulcanium on

Volcan Irazii at high elevations in the Subpara-

mo plant association (Janzen 1973), Montane

Wet Forest of Holdridge (1971), between 2800

mand 3500 m. They were collected in January,

May, September, and November; teneral spec-

imens were found in all those months except

November, indicating a nonseasonal life cycle.

These beetles are found independent of water

among bunch grasses on finely textured soil. All

individuals studied have small nonveined pads

in place of flight wings.

Type-Material.— Holotype 6 . Costa Rica, Volcan Irazii.

09°58'N, 083°53'W, May (Cartwrighi), ADP 003062. Para-

types: 30(J , 229 , same data as holotype or as listed in Table

II and deposited as USNM-27, UASM-6, CAS-4, MCZ-3,

AMNH-3, BMNH-2, MNHP-2, JNEG-2, UAIC-2. UMAA-I.

Derivation of Taxon Name.—Latin, dia-

bolus, meaning the devil, whose lair lay in the

caldera of Volcan Irazii near which these beetles

live.

9. Bembidion vulcanium Darlington

(Figures II, 30,46, 68)

Bembidion vulcanium Darlington, 1934:157. [Holotype 6,

Costa Rica, Volcan Irazii, 09°58'N, 083''53'W, Jan. (Nev-

crmann) (MCZ), ADP003145.]

Diagnostic Combination. —Eyes promi-

nent, produced well beyond outline of head cap-

sule; pronotum robust, very broad; elytral mi-

crosculpture shallowly engraved, surface very

shiny. Color and luster: dorsum rufopiceous or

piceous; scape and femora testaceous, other-

Lat./Long.

Elev.

(m)

Orig.

deposit.

Month

coll.

No.

spec.

09°58'N

83°53'W

09°58'N

83°53'W

09°58'N

83°53'W

09°58'N

83°53'W

09°58'N

83°53'W

? [Costa

Rica]

? [Costa

Rica]

3440
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gust; teneral specimens were not found. These

beetles are found independent of water among
bunch grasses on finely textured soil under

stones and pieces of wood. All individuals stud-

ied have small nonveined pads in place of flight

wings.

Material Examined. —Holotype (see above) and 32 spec-

imens (Table 12).

10. Bembidion edwardsi, new species

(Figures 12, 31,68)

Diagnostic Combination. —Eyes small and

nearly flat; metasternal process broadly mar-

gined; elytra very short and narrow in propor-

tion to head and pronotum. Color and luster:

dorsum of elytron rufopiceous, forebody pi-

ceous; antennomeres 1, 2, and base of 3, legs,

and base of palpomeres testaceous; venter pi-

ceous; surface shiny. Form: medium-sized for

genus with large robust forebody, small elytra;

pronotum (Fig. 12) broader than head, much
broader than elytron; eyes small, flattish. Struc-

ture: frontal furrows well impressed, rugose,

markedly delimited laterally by convex carina;

anterior supraorbital seta in deep fovea. Hind

angle of pronotum without carina, slightly ob-

tuse; basal fovea and base markedly rugose; side

margins markedly sinuate at basal third. Elytron

short, with slightly sloped humerus, and arcuate

side margin. Interneurs 1 and 2 entire, 3 to 8

abbreviated before apex, shallower laterally, all

striatopunctulate. Dorsal microsculpture of ely-

tron transverse, not regularly formed of meshes,

effaced from head and pronotum. Male median

lobe as in Figure 31. Size: see Tables 2, 3,

and 4.

Geographical Distribution. —Figure 68;

known only from the type-locality.

Natural History Notes. —These beetles

live microsympatrically with B. lavernae on

Cerro Buenavista at 3416 melevation in the Sub-

paramo plant association (Janzen 1973). They

were collected in March. These beetles are

found independent of water among bunch grass-

es on finely textured soil under stones. All in-

dividuals studied have small nonveined pads in

place of flight wings.

Type-Material. —Holotype 6, Costa Rica, San Jose

Province, Cerro Buenavista, 09°33'N, 083°45'W, Mar. (Ed-

wards) (USNM), ADP 055177. Paratypes: 29, same data as

holotype and deposited as CAS-1, USNM-1.

Derivation of Taxon Name.—I take great

Table 12. Locality Data Deduced from Specimen
Labels. 09. Bembidion vulcanium Darlington; map Figure 68.

Lat./Long.

Elev. Grig. Month No.

(m) deposit. coll. spec.

10°irN

84°13'W

09°58'N

83°53'W

09°58'N

83°53'W

09°58'N

83°53'W

09°35'N

83°48'W

09°33'N

83°44'W

09°33'N

83°42'W

09°32'N

83°46'W

09°32'N

83°46'W

09°32'N

83°46'W

2400
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Table 13. Locality Data Deduced from Specimen

Labels. 11. Bembidion aeger n.sp.; map Figure 69.

Lat./Long.

Elev.

(m)

Orig.

deposit.

Month No.

coll. spec.

09°35'N

83''45'W

09°33'N

83°45'W

09°32'N

83°46"W

09°32'N

83°46'W

09°32'N

83°46"W

09°32'N

83°46"W

10

24

1

6

2

1

Total specimens examined: 44

3335
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foveate; male median lobe without ostium flags;

dorsal microsculpture absent.

These beetles are independent of running or

standing water and occur in Subparamo grass-

lands of volcanic highlands. The single species

included in this group and the one in the froniae

group are externally quite dissimilar, although

both are similar to diverse members of the sub-

genus Peryphus or vernale group discussed

above. However, males of both nahuala and

franiae have very similar genitalia. Further

study of these forms and other related ones from

outside the geographic area of this coverage will

need to be undertaken to resolve their relation-

ships.

13. Bembidion nahuala, new species

(Figures 15, 34, 49, 70)

Diagnostic Combination. —Metasternal

process unmargined; dorsal microsculpture ef-

faced; pronotum small. Color and luster: dor-

sum piceous; tibiae, tarsomeres, and antenno-

meres 1 to 3 testaceous, otherwise appendages

infuscated; venter piceous; surfaces shiny.

Form: small beetles with narrow, small head

and pronotum, and broad elytra; pronotum (Fig.

15) about equal to head in width, both slightly

narrower than elytron; elytron either long with

squared humerus and slightly arcuate sides, or

short with rounded humerus and markedly ar-

cuate sides; eyes large and prominent. Struc-

ture: frontal furrows well impressed, rugose,

parallel, prolonged on clypeus. Hind angle of

pronotum acute, markedly carinate; basal fovea

large, deep, extended to basal margin; lateral

margin evenly sinuate. Interneurs nearly effaced

laterally, represented by minute punctulae, ef-

faced apically, discally finely striatopunctulate.

Dorsal microsculpture absent (Fig. 49). Male

median lobe as in Figure 34. Size: see Tables 2,

3, and 4.

Geographical Distribution. —Figure 70;

known only from the Guatemalan highlands.

Natural History Notes. —These beetles

are independent of running or standing water

and occur in Subparamo grasslands of volcanic

highlands in Lower Montane Wet Forest be-

tween 2100 mand 3100 m. Specimens were col-

lected in May, June, and August; teneral spec-

imens were not found. At the type-locality these

beetles were found among bunch grass where

there was little remaining forest due to activities

of man. Specimens were collected from beneath

Table 14. Locality Data Deduced from Specimen
Labels. 13. Bembidion nahuala n.sp.; map Figure 70.
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Figures 40 to 53. Microsculpture of elytron, left, dorsal aspect posterior to Ed3, 3rd interval, ca. lOOOx, males. 40. B.

rofiersi Bates, 7.5 km south of Ojo de Agua, Cartago, Costa Rica. 41. B. mexicanum Dejean, 22.0 km west of San Pedro

Sacatepequez at Rio Nahuala. 42. B. vernale Bates, San Isidro de Coronado, San Jose, Costa Rica. 43. B. satellites Bates,

Chomogo area, 10°18'N, 084°47'W, Alajuela, Costa Rica. 44. B. quetzal n.sp., 25.0 km south of Totonicapan, Huehuetenango,
Guatemala. 45. B. diahola n.sp., Volcan Irazii, Cartago, Costa Rica. 46. B. vulcanitim Darlington. 7.5 km south of Ojo de

Agua, Cartago, Costa Rica. 47. B. ae^er n.sp., Cerro Buenavista, San Jose, Costa Rica. 48. B. chiriqui n.sp., 8.0 km west of

Boquetc, Chiriqui, Panama. 49. B. nahuala n.sp., 27.0 km northwest of San Marcos, San Marcos, Guatemala. 50. B. aratum
LeConte, La Lima, Cortes, Honduras. 51. B. vortes n.sp.. La Lima, Cortes, Honduras. 52. B. sparsum Bates, Tikal, Del

Peten, Guatemala. 53. B. ixtatan n.sp., 27.0 miles [43.5 km] west of Solola, Solola, Guatemala.
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14. Bembidion franiae, new species

(Figures 16, 35, 70)

Diagnostic Combination. —Metasternal

process between mesocoxae entirely unmar-

gined; elytron bipunctate, punctures around

dorsal setae deep and small, not extended be-

yond middle of adjacent interval; dorsal surface

with well-developed microsculpture, that of ely-

tra of finely impressed lines or wide meshes, sur-

face subiridescent, on head clearly and evenly

isodiametric, slightly granular, more evenly

transverse and less impressed on pronotum.

Color and luster: dorsum piceous; outer anten-

nomeres and penultimate palpomeres infuscat-

ed, otherwise appendages testaceous; venter pi-

ceous; surfaces shiny, elytra subiridescent.

Form: moderately small beetles for genus, with

large head and pronotum in proportion to elytra;

pronotum (Fig. 16) wider than head and elytron;

eyes large and prominent. Structure: frontal fur-

rows shallow and broad, prolonged on clypeus;

anterior supraorbital pore deeply foveate. Hind

angle of pronotum markedly carinate; basal fo-

vea large and deep; lateral margins sinuate,

straight for some distance behind sinuation. In-

terneurs of large punctulae laterally, effaced at

extreme apex; disc markedly striatopunctulate,

punctulae wide-spaced, not coarsely impressed.

Dorsal microsculpture of elytra finely engraved,

markedly transverse meshes, of head isodia-

metric, slightly granular meshes, and on prono-

tum well-engraved transverse meshes. Size: see

Tables 2, 3, and 4.

Geographical Distribution. —Figure 70;

known only from the type-locality.

Natural History Notes. —These beetles

are independent of running or standing water

and occur in oak forests in volcanic highlands

in Lower Montane Wet Forest at 2500 m and

2600 m. Specimens were collected in August;

the paratype is teneral. At the type-locality these

beetles were found in oak leaf litter. The species

is probably flightless, judging from the markedly

developed state of brachyptery in the two

known individuals which have only a small vein-

less pad in place of the flight wing.

Type-Material. —Holotype cJ, Guatemala, Huehuete-

nango, 4.8 km e San Mateo Ixtatan, 15°50'N, 09r27'W, Aug.

{Ball, Frania, & Whitehead) (USNM), ADP026917. Paratype:

1 9 , same data as type (UASM).

Derivation of Taxon Name.—I take plea-

sure in naming this species in honor of one of

the collectors of the types, Henry Frania.

The incrematum group

(Subgenus Eupetedromus Netolitzky, 1911:190. Type-species

Carabus dentellus Thunberg, 1787:50, by subsequent desig-

nation of Lindroth 1963:348.)

Diagnostic Combination. —Metasternal

process not bordered; elytra iridescent from

densely transverse microsculpture or micro-

sculpture absent; male genitalia similar to those

in members of subgenus Nothaphus (Fig. 36;

see also Lindroth 1963:367).

These beetles are hygrophilous, occurring

along streams or standing water in fine gravel

and sand, or on silt. Previously, this group was

regarded as Holarctic; the addition to the group

of B. aratum of the southwestern United States,

Mexico, and Central America extends the

group's range considerably. All species are fully

winged and occur in the lowland or adjacent low

hills. The male median lobe of the species cov-

ered herein has the pigmented ostium flag char-

acteristic of North and Central American Bem-
bidion {Notaphus) species, and the endophallus

strongly suggests relationship with this group.

15. Bembidion aratum LeConte

(Figures 17, 36, 50, 71)

Bembidium aratus LeConte, 1852:189. [Lectotype ?, Ari-

zona, Gila River Valley (MCZ), designated by Erwin

1982.]

Bembidium scintillans Bates, 1882:150. [Lectotype 9, Mex-

ico, Capulapam, 17°18'N, 096°27'W (BMNH), designated

by Erwin 1982.]

Bembidion vinnulum Casey, 1918:116. [Lectotype 9, Ari-

zona (Southern) (USNM), designated by Erwin 1982.]

Bembidion definitum Casey, 1918:166. [Holotype 6 , Arizo-

na, Tucson, 32°13'N, 110°57'W (USNM).]

Diagnostic Combination. —Elytron with

setae Ed3 and Ed5 in interval 3 and not touching

adjacent intemeurs; elytron without microsculp-

ture, markedly shiny. Color and luster: dorsum

piceous; elytra maculate, tibial base, femur

apex, distal antennomeres, penultimate palpo-

meres infuscated, otherwise appendages testa-

ceous; venter piceous; surfaces markedly shiny,

elytra with faint metallic cast. Form: medium-

sized beetles for genus with narrow head and

pronotum and long-tapered elytra; pronotum

(Fig. 17) slightly wider than head, markedly con-

vex, about equal to width of elytron; eyes large

and prominent. Structure: frontal furrows shal-

low, broad, parallel, extended to clypeus. Hind

angle of pronotum markedly carinate; basal fo-

vea small, deep, extended to basal margin; lat-

eral margins shallowly sinuate. Intemeurs en-
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Table 15. Locality Data Deduced from Specimen

Labels. 15. Bembidion aratum LeConte; map Figure 71.

Table 16. Locality Data Deduced from Specimen

Labels. 16. Bembidion cortes n.sp.; map Figure 71.

Lat./Long.

Elev.

(m)

Orig.

deposit.

Month

coll.

No.

spec.

15°30'N

86°35'W

I5°26'N

87°55'W

15°26'N

87°55'W

15°25'N

9r43'W

0140-0160 UAIC Jun 1

0020 FDAG Jun 2

0020 UASM Jun 1

1440 USNM Aug 2

Total specimens examined: 6

tire, deeply impressed, striatopunctulate

anteriorly, striate posteriorly. Dorsal micro-

sculpture of head of shallowly impressed, mod-
erate-sized, slightly transverse meshes, effaced

from pronotum and elytron (Fig. 50). Male me-

dian lobe as in Figure 36. Size: see Tables 2,3,

and 4.

Geographical Distribution. —Figure 71;

southwestern United States to Honduras along

the central and eastern parts of the continent.

Natural History Notes. —These beetles

are found from sea level to middle elevations in

Tropical Dry, Tropical Very Dry, and Subtrop-

ical Dry forests up to 1500 m. Specimens were
collected in June and August; no teneral speci-

mens were found. These beetles occur at the

edge of moderately large streams in gravel and
under stones where there is some silt and at least

some sparse vegetation. All known specimens

are fully winged; they were attracted to UV light

traps in Mexico, Honduras, and Guatemala, in-

dicating that the beetles fly.

Material Examined.-

mens (Table 15).

-Types (see above) and 6 speci-

The dorsale group

(Subgenus Notaphus Stephens, 1828:2. Type-species Carabus
varius Olivier, 1795:110, by subsequent designation of West-

wood 1840:7.)

Diagnostic Combination. —Metasternal

process completely bordered; elytra and fore-

body with isodiametric microsculpture; elytra

with light-colored mosaic pattern on dark back-

ground; male genitalia uniform and similar to

those in members of subgenus Eupetedromus
(Fig. 36, see also Lindroth 1963:367).

These beetles are hygrophilous, occurring

Lat./Long.

Elev.

(m)

Orig.

deposit.

Month

coll.

No.

spec.

15°26'N

87°55'W

15°26'N

87°55'W

0020 FDAG Jun 18

0020 UASM Jun 14

Total specimens examined: 32

along Streams or standing water in fine gravel

and sand or among stones, or on sea beaches.

Previously, this group was regarded as predom-

inantly Holarctic, however, several species oc-

cur in the Tropics and in South Temperate re-

gions, mainly on beaches. All species are fully

winged and occur in the lowland or adjacent low

hills. The male median lobes of the species cov-

ered herein have the pigmented ostium flag char-

acteristic of North American Bembidion {No-

taphus) species.

16. Bembidion cortes, new species

(Figures 18, 37, 51, 71)

Diagnostic Combination. —Elytron with

setae Ed3 and Ed5 in interval 3, not touching

adjacent interneurs, and with perfectly isodia-

metric and well-engraved microsculpture;

pronotum broad, moderately convex, much wid-

er than head across eyes, side margins not mark-

edly arcuate nor much convergent behind, shal-

lowly sinuate before hind angle. Color and
luster: dorsum of elytron with mosaic color pat-

tern, head and pronotum dark green; distal an-

tennomeres infuscated, otherwise appendages

flavous or testaceous; venter rufopiceous or pi-

ceous, in some specimens apex of abdomen pal-

er; surface of elytra shiny, forebody metallic.

Form: medium-sized beetles for this genus with

head, pronotum, and elytra broad; pronotum

(Fig. 18) somewhat wider than head and elytron;

eyes large and prominent. Structure: frontal fur-

rows very shallow and broad, extended on clyp-

eus. Hind angle of pronotum markedly carinate;

basal fovea broad and deep; lateral margins shal-

lowly sinuate. Interneurs entire, deeply im-

pressed throughout their length, striatopunctu-

late anteriorly, striate posteriorly. Dorsal

microsculpture of elytron nearly isodiametric,

with some transverse meshes (Fig. 51), that of

head and pronotum perfectly isodiametric.
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slightly granulate, deeply engraved. Male me-

dian lobe as in Figure 37. Size: see Tables 2, 3,

and 4.

Geographical Distribution. —Figure 71;

southern Mexico north at least to Vera Cruz,

south to Honduras.

Natural History Notes. —These beetles

are found at low elevations in Tropical Dry For-

ests at 20 m. Specimens were collected in June

and December; no teneral specimens were

found. All known specimens are fully winged;

they were attracted to UV light traps in Mexico

and Honduras, indicating that the beetles fly.

Type-Material. —Holotype d, Honduras, Cortes, La

Lima, 15°26'N, 087°55'W, June (Blanton, Broce. & Woodruff)

(FDAG), ADP047025. Paratypes: 9c? . 229 , same data as ho-

lotype or as listed in Table 16 and deposited as USNM-12,

UASM-2, CAS-2, MCZ-2, BMNH-2, MNHP-2, JNEG-2,

FDAG-7.

Derivation of Taxon Name.—Spanish,

Cortes, after the sea-faring explorer from Spain

who touched the Middle American coast and

Caribbean islands in so many places; in refer-

ence to the probable habitat and distribution of

these beetles.

17. Bembidion sparsum Bates

(Figures 19, 38, 52, 71)

Bembidium sparsum Bates, 1882:151. [Lectotype cj , Mexi-

co, Oaxaca (BMNH), designated by Erwin 1982.]

Diagnostic Combination. —Elytron with

setae Ed3 and Ed5 in interval 3 and not touching

adjacent interneurs, and with perfectly isodia-

metric and well-engraved microsculpture;

pronotum narrow, about as wide as head across

eyes, markedly constricted behind. Color and

luster: dorsum of elytron with mosaic color pat-

tern, head and pronotum dark green; distal an-

tennomeres infuscated, otherwise appendages

flavous or testaceous; venter rufopiceous or pi-

ceous, in some specimens apex of abdomen pal-

er; surface of elytra shiny, forebody metallic.

Form: medium-sized beetles for this genus with

head, pronotum, and elytra broad; pronotum

(Fig. 19) narrow, equal in width to head and

elytron; eyes large and prominent. Structure:

frontal furrows very shallow and broad, extend-

ed on clypeus. Hind angle of pronotum mark-

edly carinate; basal fovea broad and deep; lat-

eral margins deeply sinuate. Interneurs entire,

deeply impressed throughout their length, stria-

topunctulate anteriorly, striate posteriorly. Dor-

sal microsculpture of elytron nearly isodiamet-

ric, with some transverse meshes (Fig. 52), that

of head and pronotum perfectly isodiametric,

slightly granulate, deeply engraved. Male me-

dian lobe as in Figure 38. Size: see Tables 2,3,

and 4.

Geographical Distribution. —Figure 71;

most of Middle America from Sonora, Mexico,

south to at least Nicaragua and along the east

coast at Vera Cruz, Mexico, as well as on the

islands of Jamaica and Hispaniola (Haiti), and

in Colombia. Curiously, there are no records

from Costa Rica or Panama.

Natural History Notes. —These beetles

are found at low elevations in Tropical Dry,

Tropical Very Dry, and Tropical Moist forests

between 20 mand 500 m. Specimens were col-

lected in June. July, August, and September on

the mainland, February on Jamaica, and Sep-

tember on Hispaniola; some teneral specimens

were found on Jamaica and Hispaniola, and

some of the September mainland specimens

were also teneral. These beetles frequent low-

lying areas on dry sand which are adjacent to in-

termittently wet streams; the general vegetation

is thorn scrub. All known specimens are fully

winged; they were attracted to UV light traps in

many localities, indicating that the beetles fly.

This together with their occurrence in the Great-

er Antilles and their preference for intermittent-

ly wet areas indicate they are highly vagile dis-

persants.

Material Examined. —Lectotype (see above) and 17

specimens (Table 17).

18. Bembidion armuelles, new species

(Figures 20, 71)

Diagnostic Combination. —Elytron with

setae Ed3 and Ed5 in interval 3 and not touching

adjacent interneurs, and with perfectly isodia-

metric and well-engraved microsculpture;

pronotum very broad and convex with abruptly

sinuate lateral margins basally, much wider than

head across eyes, markedly constricted behind.

Color and luster: dorsum of elytron with mosaic

color pattern, head and pronotum dark green;

distal antennomeres infuscated, otherwise ap-

pendages flavous or testaceous; venter rufopi-

ceous or piceous, in some specimens apex of

abdomen paler; surfaces of elyta shiny, fore-

body metallic. Form: medium-sized beetles for

this genus with head, pronotum, and elytra
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Table 17. Locality Data Deduced from Specimen

Labels. 17. Bembidion sparsum Bates; map Figure 71.
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Geographical Distribution. —Figure 74;

known only from the type-locality.

Natural History Notes. —The single spec-

imen was found in Tropical Moist Forests at 28

m. It was collected in October and is not teneral.

It is fully winged. The habitat consists of marshy

lake shore (on the back side of the island op-

posite the Canal) with rich growth of Calathea

and other emergent broadleaf plants growing in

shallow, but rich, organic soil on top of red la-

terite. The marsh is heavily shaded in this area.

The beetle was in a thin layer of leaves less than

a meter from the water.

Type-Material. —Holotype 6 , Panama, Canal Zone, Bar-

ro Colorado Island, 09°10'N, 079°5rW, Oct. (Erwin & Erwin)

(USNM), ADP041711.

Derivation of Taxon Name.—Spanish,

barro, meaning clay or mud and part of the

name of the place where the holotype was col-

lected.

The championi group

(Subgenus Cyclolopha Casey, 1918:144. Type-species Bem-

bidium sphaeroderum Bates, 1882:147, here designated.)

Diagnostic Combination. —Metasternal

process completely bordered, margin not re-

moved from apex; pronotum markedly lobed

basally, hind angle absent or markedly obtuse;

frontal furrows deep, markedly convergent, pro-

longed on clypeus.

Little is known regarding the life history and

habits of these beetles. Few specimens are avail-

able for study. I collected one individual of the

group in Mexico from beneath a rosette of pros-

trate grasses on a volcanic hillside in the Trans-

verse Volcanic Belt. There was no water close

by. A partially complete manuscript by G. G.

Perrault (in litt.) indicates there are eight species

in the group, distributed from Colorado, USA,
to Guatemala.

20. Bembidion cyclodes Bates

(Figure 72)

Bembidium cyclodes Bates, 1884:290. [Lectotype 9 , Mexi-

co, Oaxaca (BMNH), selected and labelled by Perrault,

herewith designated.]

Bembidium aztecanum Casey, 1918:145. [Lectotype 6 , Mex-

ico, Cuernavaca (USNM), selected and labelled by Per-

rault, here designated.]

Diagnostic Combination. —Pronotum with

hind angle rounded with small angle along mar-

Table 18. Locality Data Deduced from Specimen

Labels. 20. Bembidion cyclodes Bates; map Figure 72.
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Table 19. Locality Data Deduced from Specimen

Labels. 21. Bembidion championi Bates; map Figure 72.

Table 20. Locality Data Deduced from Specimen

Labels. 22. Bembidion ixtatan n.sp.; map Figure 72.
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elytra convex and narrow; pronotum (Fig. 22a)

slightly wider than head and elytron; eyes mod-

erately large and prominent. Structure: frontal

furrows well impressed, markedly convergent

toward clypeus, doubled on clypeus. Hind angle

of pronotum nearly square, finely carinate, ca-

rinae markedly short; basal fovea small and

deep; lateral margins shallowly, abruptly sin-

uate. Intemeurs effaced apicolaterally, mark-

edly and coarsely punctulate on disc. Dorsal

microsculpture effaced (Fig. 53). Male median

lobe as in Figure 39a. Size: see Tables 2, 3,

and 4.

Geographical Distribution. —Figure 72;

known only from the Guatemalan highlands.

Natural History Notes. —These beetles

are found at upper to middle elevations in Lower

Montane Moist Forests at 2500 m. Specimens

were collected in August; no teneral specimens

were found. These beetles live near mountain

streams where they can be found during the day

by washing mosses. All known specimens are

fully winged.

Type-Material. —Holotype 6 . Guatemala, Huehuete-

nango, 4.8 km e San Mateo Ixtatan, L*i°50'N, 091°27'W (Ball.

Frania, & Whitehead) (USNM) ADP0269n. Paratypes: 2S

.

49, same data as for holotype or as listed in Table 20 and

deposited as USNM-2, UASM-2, CAS-2.

Derivation of Taxon Name.—Probably

Uto-Aztecan. Ixtatan, from the name of the

town near which the type-series was collected.

Genus Geocharidius Jeannel

Geocharidius Jeannel, 1963a: 107. [Type-species An/V/Hi in-

tegripennis Bates, 1882:145. by original designation.]

For details on related groups see Jeannel

(1937, 1960, 1963a), and Taglianti (1973).

Diagnostic Combination. —Small-sized,

more or less depressed or markedly convex bee-

tles with narrow or broad elytra, narrow fore-

body, and with medium-length, slender append-

ages. Color pale rufotestaceous. Terminal

palpomere subulate; eyes absent; antennomeres

2 to 11 entirely pubescent and with numerous

long setae, mentum with well-developed but

small tooth; mandibles unisetose. Pronotum

with two midlateral and usually two basilateral

setae; elytron without discal setae, with scat-

tered pubescence. Elytron without recurrent

groove. Microsculpture various. Female stylus

small, spatulate, unisetose. Male parameres as

in Taglianti (1973). Flight wings absent, meta-

thorax markedly reduced in size, elytra fused

along midline. ABL = 1.0-1.5 mmin Central

American species.

Natural History. —Species of this genus

live in deep humus and decaying leaf litter or

under deeply embedded stones in forests; they

can be found by the use of sifting and Berlese

funnel techniques. All species in Central Amer-
ica are true alticoles; all are wingless. The larvae

are unknown.

Notes. —The Geocharidius fauna of Middle

America is very complex and difficult to work
with because of the lack of a firm taxonomic

base with which to start and the lack of repre-

sentatives of the majority of the fauna. Newcol-

lecting methods are turning up these small hy-

pogean or deep-litter forms in great numbers. Of
the five species treated below, four were dis-

covered as recently as 1974. Use of these new
collecting methods and new tools for revisionary

studies (e.g., scanning electron micrographs)

should allow detailed studies and a subsequent

reconstruction of the phylogeny soon. Exter-

nally, the beetles differ in states of the frontal

furrows, body form, pronotum shape, dorsal

elytral chaetotaxy and structure of the inter-

neurs, and microsculpture even though the bee-

tles themselves are similar in habitus. In Central

America, two habitus types occur: the de-

pressed body form type such a G. integripennis

and the globose type (Figs. 54, 55).

Adults can easily be sexed in two ways. Males

have three basal tarsomeres of the anterior leg

dilated and with modified setae beneath, forming

a loosely biserrate row, and two setae along the

caudal edge of sternum VI; females have no spe-

cially modified setae or dilated tarsomeres and

have four setae on sternum VI.

Arrangement of Taxa: Geocharidius. —
The Anillina are in need of a worldwide review

and revision. No system heretofore proposed is

adequate to reflect true relationships. Therefore,

the arrangement of taxa below is strictly arbi-

trary.

Checklist of Geocharidius Species of

Central America.

G. integripennis (Bates 1882:145)

G. romeoi, new species

G. gimlii, new species

G. phineus, new species

G. tagliantii, new species
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Figure 54. Habitus of Geocharidius phineus n.sp., dorsal aspect, male from 1.6 km south of Pantin, Baja Verapaz, Gua-
temala.
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Key to Species of Geocharidius of

Central America

1. Pronotum with lateral edge in front of

hind angle multidentate

5. G. tagliantii, new species

- Pronotum with lateral edge unidentate

or smooth 2

2(1). Pronotum and elytra highly convex (lat-

eral aspect), especially elytra which ap-

pear to be 'inflated' to a higher plane

than pronotum 3

- Pronotum and elytra much less convex,

dorsum of elytra on same plane with

pronotum (lateral aspect) 4

3(2). Pronotum with markedly obtuse hind

angle, side margin in front of them not

sinuate; small beetles, SBL = 1.3 mm
2. G. romeoi, new species

- Pronotum with slightly obtuse hind an-

gle, side margin in front of them sinuate;

larger beetles, SBL = 1.5 mm
4. G. phineus, new species

4(2). Pronotum with small denticle on side

margin in front of hind angle; body long,

narrow, and depressed

1. G. integripennis Bates

- Pronotum without denticle, side margin

entire; body broader and less depressed

3. G. gimlii, new species

1 . Geocharidius integripennis (Bates)

(Figure 73)

Anillus integripennis Bates, 1882:145. [Lectotype 6. Gua-

temala, Totonicapan, Totonicapan, 14°54'N, 09r22'W

(Champion) (BMNH), here designated.]

Diagnostic Combination. —Pronotum with

lateral edge unidentate; pronotum and elytra

slightly convex, dorsum of elytra on same plane

with pronotum in lateral aspect; body long, nar-

row, and depressed. Color and luster: body dark

testaceous; appendages pale testaceous. Form:

medium-sized beetles for this genus with narrow

and depressed forebody and elytra; pronotum

wider than head and elytron; eyes absent. Struc-

ture: frontal furrows moderately well impressed

anteriorly, smooth. Hind angle of pronotum

sharp, with secondary denticle anterior to it;

side margin sinuate. Elytron with side margin

narrowly flanged in basal third, flange microser-

rulate, humerus evenly rounded; surface with

scattered setae, striae absent. Dorsal micro-

sculpture of head and scutellum isodiametric,

sculpticells large and well impressed; effaced

elsewhere. Male lectotype not dissected. Size:

see Tables 2, 3, and 4.

Geographical Distribution. —Figure 73;

known only from the type-locality.

Natural History Notes. —The type-local-

ity is located in Lower Montane Wet Forest in

the Guatemalan highlands at about 2800 m.

Material Examined. —Lectotype (see above) and 3 para-

lectotypes (BMNH).

Taxonomic Notes. —Bates (1882) described

this species from specimens collected by Cham-
pion. Four of these were deposited at BMNH
and labelled with "Biologia Centrali-Ameri-

cana'' labels; another specimen with the printed

Champion collector label but without a "BC-A"
label was found in MNHPby Taglianti (1973).

Taglianti also found a specimen with a hand-

written label indicating it was from Totonicapan,

Guatemala. Both specimens found in MNHP
had handwritten labels (believed by Taglianti to

be in Jeannel's handwriting) determining the

specimens as "integripennis Bates." Bates

(1882:145) did not indicate how many specimens

he studied, but he provided a description and a

handpainted illustration of a specimen of his new

species.

Bates's description and illustration agree with

the specimens labelled "BC-A" in BMNH:
".

. . flavo-testaceus, subnitidus; frontalibus

elongatis, sat profundis, interspatio subangusto

convex." Bates's illustration indicates that the

specimen(s) he described was uniformly flavo-

testaceous as well.

Unfortunately, Taglianti obtained two speci-

mens from MNHPthat were probably studied

by Jeannel and selected them as lectotype and

paralectotype, and he used a page of text de-

scribing how the specimens did not match Jean-

nel's 1963 redescription of the species. Taglianti

apparently did not study the "BC-A" material

at BMNH.
The MNHPspecimens are not Bates's inte-

gripennis (and probably are not what Jeannel

studied earlier). Since the specimens do not

match Bates's description (e.g., Taglianti states

that they have a darkly colored head and shal-
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Table 21. Locality Data Deduced from Specimen

Labels. 01. Geocharidius romeoi n.sp.; map Figure 73.
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Figure 55. Habitus of Geocharidius phineus n.sp., dorsal aspect, male from 1.6 km south of Pantin, Baja Verapaz, Gua-

temala, SEMcomposite ca. 120x.
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pronotum, and elytra. Male holotype not dis-

sected. SBL = 1.319 mm; TW= 0.590 mm.
Geographical Distribution. —Figure 73;

known only from the type-locality.

Natural History Notes. —The unique type

was found in leaf litter with Berlese techniques

at an altitude of 2780 m in Lower Montane Wet
Forest. It was collected in August and was not

teneral.

Type-Material. —Holotype 6 , Guatemala, Huehuete-

nango, 7.7 km s San Juan Ixcoy, 15°35'N, 09r27'W, Aug.

{Ball. Frania. & Whitehead) (USNM), ADP026556.

Derivation of Taxon Name.—Gimlii, after

the dwarf Gimli, son of Gloin (one of the 12

companions of Thorin Oakenshield), who ac-

companied the Hobbit, Frodo, on his trip south,

in Book I of The Lord of the Rings by Tolkien,

in reference to the small size of these beetles.

4. Geocharidius phineus, new species

(Figures 54-63, 74)

Diagnostic Combination. —Pronotum and

elytra highly convex, elytra inflated to higher

plane than pronotum; lateral margin of prono-

tum with denticle before hind angle; front of

head with tubercule. Color and luster: body ru-

fotestaceous; appendages pale testaceous. Form:

large beetles for this genus with highly convex

pronotum and elytra; pronotum very broad,

much wider than head and elytron; eyes absent.

Structure: frontal furrows well impressed, front

tuberculate at middle. Hind angle of pronotum

sharp, margin in front of angle denticulate and

sinuate. Elytron moderately long, narrow, high-

Table 22. Locality Data Deduced from Specimen
Labels. 02. Geocharidius phineus n.sp.; map Figure 73.

Lat./Long.

Elev. Grig. Month No.

(m) deposit. coU. spec.

15°16'N

90°14'W

15°14'N

90°12'W

15°10'N

90°12'W

1680 USNM Aug 8

1600 USNM Aug 2

1500 USNM Aug 1

Total specimens examined: 1

1

ly convex; side margin broadly flanged in basal

third, flange markedly microserrulate, humerus

evenly rounded. Elytral surface with scattered

setae, striae absent. Dorsal microsculpture of

large isodiametric meshes, restricted to head,

effaced elsewhere. Male holotype not dissected.

SBL = 1.194-1.517 mm; TW= 0.561-0.675

mm.
Geographical Distribution. —Figure 74;

known only from the Sierra de Las Minas of

central Guatemala.

Natural History Notes. —These beetles

were collected from leaf litter with Berlese tech-

niques at altitudes between 1500 mand 1700 m
in Subtropical Wet Forest. They were collected

in August; one was teneral.

Type-Material. —Holotype 6. Guatemala. Baja Vera-

paz, 1.6 km s Pantin, 15°16'N, 090°14'W, Aug. (Ball. Frania.

& Whitehead) (USNM), ADP 026665. Paratypes: 46. 69,

same data as holotype or as listed in Table 22 and deposited

as USNM-6, UASM-2, CAS-2.

Figures 56 to 63. Geocharidius phineus n.sp., male from 1.6 km south of Pantin, Baja Verapaz, Guatemala. 56. Head,

anterior aspect, 240x. 57. Mouthparts, oblique ventral aspect, 240x. 58. Head, dorsal aspect, 210x. 59. Pronotum, oblique

dorsal aspect, 210x. 60. Prosternum, oblique anterior aspect, 230x. 61. Anterior coxae, left lateral aspect, 560x. 62. Tibia,

left, anterior aspect, 380x. 63. Tarsomeres, left anterior, oblique ventral aspect, 690x.

Figures 64 to 69. Geographical distribution maps. 64. Bembidion purulha n.sp., squares; B. rogersi Bates, circles. 65. B.

mexicanum Dejean. 66. B. vernale Bates. 67. B. satellites Bates, squares; B. lavernae n.sp., circles; B. quetzal n.sp., triangles.

68. B. diabola n.sp., squares; B. vulcanium Darlington, circles; B. edwardsi n.sp., triangles. 69. B. aeger n.sp., squares; B.

chiriqui n.sp., circles.

Figures 70 to 74. Geographical distribution maps. 70. B. nahuala n.sp., squares; B. franiae n.sp., circles. 71. B. aratum

LeConte, squares; B. cortes n.sp., circles; B. sparsum Bates, triangles; B. armuelles n.sp., arrow; 72. B. cyclodes Bates,

squares; B. championi Bates, circles; B. ixtatan n.sp., triangles. 73. Geocharidius integripennis Bates, squares; G. romeoi

n.sp., circles; G. gimlii n.sp., triangles. 74. G. phineus n.sp., squares; G. tagliantii n.sp., circles; B. barrensis n.sp., triangle.
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Derivation of Name.—Phineus, mythical

prophet struck bUnd by Zeus, in reference to the

lost eyesight of members of this species.

5. Geocharidius tagliantii, new species

(Figure 74)

Diagnostic Combination. —Pronotum in

basal third with multidentate lateral margins.

Color and luster: head and body dark rufous;

appendages pale testaceous. Form: large beetles

for this genus with broad forebody and elytra;

pronotum wider than head and elytron; eyes ab-

sent. Structure: frontal furrows not well im-

pressed, rough due to coarse microsculpture.

Hind angle of pronotum denticulate, side margin

in front of it multidenticulate and sides straight.

Elytron medium-sized, narrow; side margin nar-

rowly flanged in basal third, flange microserru-

late, humerus squared, side margins nearly par-

allel. Elytral surface with scattered setae, striae

absent. Dorsal microsculpture restricted to head

and scutellum, of coarse isodiametric meshes.

Male aedeagus figured by Taglianti (1973).

SBL = 1.44-1.47 mm.
Geographical Distribution. —Figure 74;

known only from the type-locality.

Natural History Notes. —The type-local-

ity is located in Lower Montane Wet Forest in

the Guatemalan highlands at about 2800 m.

Material Examined. —None; this description is based on

that of Taglianti (1973).

Type-Material. —Holotype 6 , Guatemala, Totonicapan,

Totonicapan, 14°54'N, 091°22'W (Champion) (MNHP).

Derivation of Taxon Name.—Named in

honor of Agusto Vigna Taglianti of Italy who
revised the Anillina of Mexico and Guatemala,

and who mistakenly regarded this new species

as Bates's G. integripennis.
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